Human leptin activates PI3K and MAPK pathways in human peripheral blood mononuclear cells: possible role of Sam68.
Leptin, the adipocyte-secreted hormone that centrally regulates weight control, is known to function as an immunomodulatory regulator. Thus, we have recently found that human leptin promotes stimulation and proliferation of human peripheral blood mononuclear cells. In the present work, we sought to study the mechanisms underlying these effects. First, we have assessed the presence of the long isoform of the human leptin receptor by RT-PCR. Next, we have studied tyrosine phosphorylation of cell proteins in response to leptin stimulation. We have found that leptin receptor, IRS-1 and the RNA-binding protein Sam68 are tyrosine phosphorylated upon leptin challenge in a dose-dependent manner. Moreover, tyrosine phosphorylation of IRS-1 and Sam68 promotes their association with p85, the regulatory subunit of PI3K, and this association leads to the stimulation of PI3K activity. On the other hand, the leptin-stimulated tyrosine phosphorylation of Sam68 mediates the dissociation from RNA as assessed by Sepharose-conjugated poly(U) binding. Finally, leptin receptor activation also triggers MAPK signaling pathway. Thus, leptin dose-dependently stimulates tyrosine and threonine phosphorylation of MAPK in mononuclear cells. In summary, the present work demonstrates the presence of the long isoform of the human leptin receptor in peripheral blood mononuclear cells and the activation of two signaling pathways, PI3K and MAPK. The effects on Sam68 phosphorylation may modulate its binding to RNA, although the physiological implications remain to be studied. These signal transduction pathways may mediate the described effects of human leptin on human peripheral blood mononuclear cells.